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DETAILED ACTION 
Application and Claims Status 

1 . Applicant's amendment and response filed 02/03/2006 are acknowledged and entered. 
No claims were amended, cancelled, and/or added. Claims 129-202 are currently pending. 

2. Applicant amendment and response filed 09/19/2005 was acknowledged and entered. 
Applicant's amendment has the wrong status identifiers for claims 129-173, which should be 
"previously amended" (See 37 CFR 1.121 and MPEP § 714). Applicant elected claims 186-189 
with traverse, and elected the following species: a) self-assembled monolayers comprising an 
alkanethiol as the species of substrate; b) biotin as the species of recognition moiety; c) 
neutravidin as the species of analyte; and d) 5CB as the species of liquid crystal. However, 
applicant's election of claims 186-189 does not correspond to the originally presented invention 
of claims 1-8 (renumbered as claims 121-128) as required in the Notice of Non-Responsive 
Amendment mailed 06/14/2005. Claim 186 is drawn to a device for amplifying an interaction 
between a first recognition moiety and an analyte of interest whereas the restricted claim 121 
(filed 01/09/2002) is drawn to a device for the detection of ligands. Thus, this election is 
considered non-responsive and a second Notice of Non-Responsive Amendment was mailed 
12/16/2005. 

3. The amendment and response filed 02/28/2005: cancelled claims 1-120 and 121-128 and 
added new claims 129-202, which is also improper because claims 129-173 were added in the 
amendment filed 10/18/2004, i.e. the current claims 129-173 are amended not new (see 37 CFR 
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1 . 121 and MPEP § 714). A Notice of Non-Responsive Amendment mailed 06/14/2005 was sent 
because applicant did not 1) present claims corresponding to the originally presented invention 
of claims 1-8 (renumbered as claims 121-128), and did not 2) elected inventive species (e.g. 
items A (e.g. organic layer) - E (receptor)) as required in the restriction/election mailed on 
06/10/2004. 

4. The amendment and response filed 10/18/2004: "re-insert" claims 7, 10-13, 32-34, 48-54, 
and 88-101, which is an improper amendment of claims (see 37 CFR 1.121(c)(5) and MPEP § 
714); cancelled claims 121-128; and added claims 129-173. A Notice of Non-Compliant 
Amendment (37 CFR 1.121) mailed 01/19/2005 was sent because the amendment was improper 
(See 37 CFR 1.121 and MPEP § 714). 

5. The preliminary amendment filed on 01/09/2002: cancelled claims 1-120 and added 
claims 1-8, wherein these claims are improper numbering of claims. (See 37 C.F.R. 1.126). An 
Election/Restriction mailed on 06/10/2004 regarding the newly added claims 1-8, which were 
renumbered as claims 121-128. 

6. In the telephone interview on 01/24/2006 with the applicant's attomey of record, Mr. 
Todd Esker, it was agreed upon that the previous restriction and election mailed 06/10/2004 be 
withdrawn and a new restriction and election be made for the currently pending claims 129-202. 
(See response filed 02/03/2006 and Interview Summary mailed 01/31/2006). The new restriction 
and election are as follows. 
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Election/Restrictions 
7. Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 129-143 and 158-162, drawn to a device with the structural combination 
of a first substrate, a second substrate, a first organic layer, and a mesogenic layer, 
classified in class 422, subclass 50. 

II. Claims 144-157, drawn to a method of detecting an analyte with the step of 
detecting the second orientation of the mesogens, classified in class 436, subclass 
169. 

III. Claims 163-172, drawn to a device with the structural combination of a first 
substrate, a second substrate, a first organic layer, a second organic layer, and a 
mesogenic layer, classified in class 422, subclass 82.05. 

IV. Claims 173-178, drawn to a device with the structural feature of the second 
recognition moiety attached to the second organic layer, classified in class 435, 
subclass 287.1. 

V. Claims 1 79- 1 8 1 , drawn to a device with the structural combination of a first 
substrate, a mesogenic layer, and an interface, classified in class 422, subclass 99. 

VI. Claims 182-184, drawn to device with the structural combination of a first 
substrate, a second substrate, a mesogenic layer, and an interface, classified in 
class 435, subclass 287.8. 

Vn. Claim 185, drawn to a method of detecting an analyte with the step of detecting 
the third orientation of the mesogens, classified in class 436, subclass 55. 
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VIII. Claims 186-189, drawn to a device with the structural feature of a first recognition 
moiety-analyte complex, classified in class 435, subclass 4. 

IX. Claims 190 and 191, drawn to a copper(II)-detecting device, classified in class 
436, subclass 80. 

X. Claims 192-195, drawn to a sodium-detecting device, classified in class 436, 
subclass 79. 

XL Claims 196-199, drawn to a hexylamine-detecting device, classified in class 436, 
subclass 111. 

XL Claun 200, drawn to a method of detecting an analyte with the step of contacting 
the analyte-recognition moiety complex with a mesogenic layer, classified in class 
435, subclass 3. 

Xn. Claims 202, drawn to a method of detecting an analyte with the step of contacting 
the analyte with an organic mesogenic layer, classified in class 436, subclass 164. 

The inventions are distinct, each firom the other because of the following reasons: 
8. Inventions of Groups I, III- VI, and VIII-XI are directed to related apparatuses. The 
related inventions are distinct if the inventions as claimed do not overlap in scope, i.e., are 
mutually exclusive; the inventions as claimed are not obvious variants; and the inventions as 
claimed are either not capable of use together or can have a materially different design, mode of 
operation, fimction, or effect. See MPEP § 806.05(j). In the instant case, the related inventions 
are distinct because they have materially different design, i.e. different structural features. For 
example. Group I requires the features combination of a first substrate, a second substrate, a first 
organic layer, and a mesogenic layer. Group III requires the features combination of a first 
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substrate, a second substrate, a first organic layer, a second organic layer, and a mesogenic layer. 
Group IV requires the feature of the second recognition moiety attached to the second organic 
layer. Group V requires the features combination of a first substrate, a mesogenic layer, and an 
interface. Group VI requires the features combination of a first substrate, a second substrate, a 
mesogenic layer, and an interface. Group VIE requires the feature of a first recognition moiety- 
analyte complex. Group IX requires the feature of a recognition moiety that recognized 
copper(II). Group X requires the feature of a recognition moiety that recognized sodium. Group 
XI requires the feature of a recognition moiety that recognized hexylamine. Moreover, these 
different structural features results in materially different design of the device and would have 
different mode of operation and/or effect. Consequently, the related inventions are distinct, i.e. 
mutually exclusive, and the art anticipating or rendering obvious each of the above-identified 
groups respectively would not necessarily anticipate or render obvious another group, because 
they are drawn to different inventions that have different distinguishing features. 

9. Inventions of Groups II, VII, XII, and Xin are unrelated. Inventions are unrelated if it 
can be shown that they are not disclosed as capable of use together and they have different 
designs, modes of operation, and effects (MPEP § 802.01 and § 806.06). In the instant case, the 
different inventions are not disclosed as capable of use together and they have different modes of 
operation and effects, i.e. using different steps, requiring different reagents and/or producing 
different results. For example. Group n requires the steps of detecting the second orientation of 
the mesogens. Group VII requires the steps of detecting the third orientation of the mesogens. 
Group XII requires the steps of contacting the analyte-recognition moiety complex with a 



Application/Control Number: 10/044,899 Page 7 

Art Unit: 1639 

mesogenic layer. Group XIII requires the steps of contacting the analyte with an organic 
mesogenic layer. These steps require different reagents and producing different results. 
Consequently, the different inventions are not disclosed as capable of use together and they have 
different modes of operation and effects, and the restriction between these groups is proper. 

10. Inventions of Groups I, III- VI, or VIII-XI (product) and Groups II, VII, XII, or XIII 
(process) are related as product and process of use. The inventions can be shown to be distinct if 
either or both of the following can be shown: (1) the process for using the product as claimed can 
be practiced with another materially different product or (2) the product as claimed can be used 
in a materially different process of using that product. See MPEP § 806.05(h). In the instant case 
the product as claimed can be used in a materially different process of using that product such as 
the method of immunoassay or any of the methods of Groups II, VII, XII, or XIII. 

1 1 . These inventions have acquired a separate status in the art as shown by their different 
classification and/or divergent subject matter. The different methods would require completely 
different searches in both the patent and non-patent databases, and there is no expectation that 
the searches would be coextensive. Therefore, this does create an undue search burden, and 
restriction for examination purposes as indicated is proper. 

12. This application contains claims directed to patentably distinct species of the claimed 
invention for Groups I, III- VI, and VIII-XI. Elections of species are required as follows. 
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13. If applicant elected the invention of Group /, applicant is required to elect from the 
following patentably distinct species of a)-h): 

a) A single specific species of 1^^ substrate (see instant specification pages 23-26). 

b) A single specific species of 2"^ substrate (see instant specification pages 23-26). 

c) A single specific species of 1^' organic layer (see instant specification pages 30-38). 

d) i/* applicant elected the formula, i.e. (R0)3-Si-R^-(X^)n, of claim 137 as the as the 1^^ 
organic layer, applicant is fiirther requires to specifically define all variable groups of 
the formula (i.e. all atom and bonds shown). 

e) If present^ a single specific species of 2"^ organic layer (see instant specification pages 
30-38). 

f) A single specific species of 1^' recognition moiety (see instant specification pages 30- 
38, and claims 134, 137, and 162). 

g) If present, a single specific species of 2"^ recognition moiety. 

h) A single specific species of mesogenic layer (see instant specification pages 49-50). 
The species are distinct, each from the other, because their structures and modes of action 

are different. They would also differ in their reactivity and the starting materials from which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 
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Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claims 129 and 158 are generic. 

14. If applicant elected the invention of Group II, applicant is required to elect fi-om the 
following patentably distinct species of a)-f): 

a) A single specific species of analyte (see claims 145-148). 

b) A single specific species of recognition moiety (see claim 149). 

c) A single specific species of 1^^ orientation (see claim 152). 

d) A single specific species of 2"^ orientation (see claim 152). 

e) A single specific species of mode of detection (see claims 153-157). 

f) A single specific species of mesogens (see instant specification pages 49-50). 

The species are distinct, each from the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials fi'om which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentabiUty and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 

Apphcant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 144 is generic. 
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15. If applicant elected the invention of Group III, applicant is required to elect from the 
following patentably distinct species of a)-i): 

a) A single specific species of 1^' substrate (see instant specification pages 23-26). 

b) A single specific species of 2"^ substrate (see instant specification pages 23-26). 

c) A single specific species of 1^* organic layer (see instant specification pages 30-38, and 
claims 166 and 171). 

d) A single specific species of 2"*^ organic layer (see instant specification pages 30-38, 
and claims 167 and 172). 

e) A single specific species of 1^* recognition moiety (see instant specification pages 30- 
38, and claims 163 and 168). 

f) A single specific species of 2"^ recognition moiety (see instant specification pages 30- 
38, and claims 163 and 168). 

g) A single specific species of analyte (see claims 164 and 169). 

h) A single specific species of interaction (see claims 165 and 170). 

i) A single specific species of mesogenic layer (see instant specification pages 49-50). 
The species are distinct, each from the other, because their structures and modes of action 

are different. They would also differ in their reactivity and the starting materials from which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 
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Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claims 163 and 168 are generic. 

16. If applicant elected the invention of Group IV, applicant is required to elect fi-om the 
following patentably distinct species of a)-i): 

a) A single specific species of 1^' substrate (see instant specification pages 23-26). 

b) A single specific species of 2"^ substrate (see instant specification pages 23-26). 

c) A single specific species of 1^* organic layer (see instant specification pages 30-38, and 
claims 176). 

d) A single specific species of 2^^ organic layer (see instant specification pages 30-38, 
and claims 177). 

e) A single specific species of 1^^ recognition moiety (see instant specification pages 30- 
38, and claim 173). 

f) A single specific species of 2"*^ recognition moiety (see instant specification pages 30- 
38, and claim 173). 

g) A single specific species of analyte (see claim 174). 

h) A single specific species of interaction (see claim 175). 

i) A single specific species of mesogenic layer (see instant specification pages 49-50). 
The species are distinct, each fi-om the other, because their structures and modes of action 

are different. They would also differ in their reactivity and the starting materials firom which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
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have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 173 is generic. 

17. If applicant elected the invention of Group K, applicant is required to elect fi*om the 
following patentably distinct species of a)-d): 

a) A single specific species of 1^' substrate (see instant specification pages 23-26). 

b) A single specific species of mesogenic layer (see instant specification pages 49-50). 

c) A single specific species of interface (see claim 179). 

d) A single specific species of attachment between the recognition moiety and the 1^* 
substrate (see claims 180 and 181). 

The species are distinct, each firom the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials fi*om which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 
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Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 179 is generic. 

1 8. If applicant elected the invention of Group VI, applicant is required to elect from the 
following patentably distinct species of a)-e): 

a) A single specific species of 1^^ substrate (see instant specification pages 23-26). 

b) A single specific species of 2"^ substrate (see instant specification pages 23-26). 

c) A single specific species of mesogenic layer (see instant specification pages 49-50). 

d) A single specific species of interface (see claim 182). 

e) A single specific species of attachment between the recognition moiety and the 1*' 
substrate (see claims 183 and 184). 

The species are distinct, each fi'om the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials firom which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 182 is generic. 
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19. If applicant elected the invention of Group VIII, applicant is required to elect from the 
following patentably distinct species of a)-d): 

a) A single specific species of 1^* substrate (see instant specification pages 23-26). 

b) A single specific species of 1^^ organic layer (see instant specification pages 30-38). 

c) A single specific species of mesogenic layer (see instant specification pages 49-50). 

d) A single specific species of analyte (see claim 1 88). 

The species are distinct, each from the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials from which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 186 is generic. 

20. If applicant elected the invention of Group IX, applicant is required to elect from the 
following patentably distinct species of a)-d): 

a) A single specific species of 1^^ substrate (see instant specification pages 23-26). 

b) A single specific species of 2"^ substrate (see instant specification pages 23-26). 

c) A single specific species of 1^^ organic layer (see instant specification pages 30-38). 
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d) A single specific species of mesogenic layer of the formula (X), i.e. 




and applicant is further requires to specifically 



define all variable groups of the formula (i.e. all atom and bonds shown). 
The species are distinct, each fi-om the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials from which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an imdue search burden, and election for examination purposes as 
indicated is proper. 

Applicant is required imder 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 190 is generic. 



2 1 . If applicant elected the invention of Group X, applicant is required to elect firom the 
following patentably distinct species of a)-d): 

a) A single specific species of 1^^ substrate (see instant specification pages 23-26). 

b) A single specific species of 2"^ substrate (see instant specification pages 23-26). 

c) A single specific species of 1^^ organic layer (see instant specification pages 30-38). 
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d) A single specific species of mesogenic layer of the formula (X), i.e. 




^^==/ ^ — ^ , and applicant is further requires to specifically 
define all variable groups of the formula (i.e. all atom and bonds shown). 
The species are distinct, each firom the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials fi-om which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 

AppHcant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 192 is generic. 



22. If applicant elected the invention of Group XI, applicant is required to elect fi'om the 
following patentably distinct species of a)-d): 

a) A single specific species of 1^^ substrate (see instant specification pages 23-26). 

b) A single specific species of 2"*^ substrate (see instant specification pages 23-26). 

c) A single specific species of 1^^ organic layer (see instant specification pages 30-38). 
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d) A single specific species of mesogenic layer of the formula (X), i.e. 

, and applicant is further requires to specifically 
define all variable groups of the formula (i.e. all atom and bonds shown). 
The species are distinct, each fi"om the other, because their structures and modes of action 
are different. They would also differ in their reactivity and the starting materials fi-om which they 
are made. Moreover, the above species can be separately classified. Consequently, the species 
have different issues regarding patentability and represent patentably distinct subject matter. 
Therefore, this does create an undue search burden, and election for examination purposes as 
indicated is proper. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species of the above 
species for prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, Claim 196 is generic. 

23. Applicant is advised that a reply to this requirement must include an identification of 
the species that is elected consonant with this requirement^ and a listing of all claims readable 
thereon^ including any claims subsequently added. An argument that a claim is allowable or 
that all claims are generic is considered nonresponsive unless accompanied by an election. 

24. Upon the allowance of a generic claim, applicant will be entitled to consideration of 
claims to additional species which depend fi-om or otherwise require all the limitations of an 
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allowable generic claim as provided by 37 CFR 1.141. If claims are added after the election, 
applicant must indicate which are readable upon the elected species. MPEP § 809.02(a). 

25. Applicant is advised that the reply to this requirement to be complete must include (i) an 
election of a species or invention to be examined even though the requirement be traversed (37 
CFR 1.143) and (ii) identification of the claims encompassing the elected invention. Because the 
above restriction/election requirement is complex, a telephone call to applicants to request an 
oral election was not made. See MPEP § 812.01. 

The election of an invention or species may be made with or without traverse. To reserve 
a right to petition, the election must be made with traverse. If the reply does not distinctly and 
specifically point out supposed errors in the restriction requirement, the election shall be treated 
as an election without traverse. 

Should applicant traverse on the ground that the inventions or species are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record showing the 
inventions or species to be obvious variants or clearly admit on the record that this is the case. In 
either instance, if the examiner finds one of the inventions unpatentable over the prior art, the 
evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other invention. 

26. AppUcant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
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application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Any inquiry concerning this communication or earUer communications from the 
examiner should be directed to My-Chau T. Iran whose telephone number is 571-272-0810. 
The examiner can normally be reached on Monday: 8:00-2:30; Tuesday-Thursday: 7:30-5:00; 
Friday: 8:00-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew J. Wang can be reached on 571-272-081 1 . The fax phone number for the 
organization where this appUcation or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

My-Chau T. Tran 
April 7, 2006 




